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[0004] 

[Problems to be solved by the Invention] However ^ even in 

tlie above conventional known two column distillation metliods, 
separation of acetic acid from acrylic acid is not enough . Several 

15 hundreds ppm of acetic acid remain in the purified acrylic acid 
as the product which can be obtained from the bottom of the second 
distillation column. For this purpose, it is considered that the 
concentration of the azeotropic agent is increased in the bottom 
liquid of the first distillation column, and that an additional 

20 amount of the azeotropic agent is added to the supplied stage of 
the second distillation column for heightening removing effects 
of acetic acid. However, there are sometimes drawbacks that use 
of additional azeotropic agents not only increases energy costs 
for separating the azeotropic agents in the second distillation 

25 column, but also allows the azeotropic agents to contaminate into 
the purified acrylic acid in the bottom. 

[0005] In view of the above situation, the present inventors have 
diligently investigated methods for separating acetic acid from 
acrylic acid excelling in separation efficiency without 
30 additionally using azeotropic solvents. As a result, they have 
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acquired knowledge that in the case of supplying the bottom liquid 
of the first distillation column to the second distillation column^ 
separation efficiency of acetic acid falls in the second 
distillation column if boiling point of the azeotropic agent is 
5 lower than the boiling point of acetic acid (118.2°C) and the 
temperature of the bottom liquid of the first distillation column 
is higher than that of the receiving place of the second distillation 
column, and thus the temperature of bottom liquid of the first 
distillation column is cooled nearby or preferably to the receiving 
10 place of the second distillation column and then supplied to the 
second distillation column, thereby significantly increasing the 
separation efficiency of acetic acid from acrylic acid. They got 
to complete the present invention based on such knowledge. 

15 [0011] The present invention relates to efficient separation and 
removal of acetic acid from an aqueous acrylic acid solution using 
the conventional two columns distillation. It is essential that 
in the conventional two columns distillation, the bottom liquid 
of the first distillation column to be fed to the second distillation 

20 column is cooled and then fed to the receiving place of the second 
distillation column. In the industrial manufacture of acrylic 
acid, usually distillation temperatures in the first and second 
distillation columns are not more than about 100°C, the temperatures 
of bottom liquids of the first and second distillation columns 

25 are almost equal, and the acrylic acid solution including acetic 
acid from the first distillation column is usually fed to the 
receiving place of the second distillation column, the temperature 
of the receiving place being below than that of the solution. In 
the present invention, as the pre-treating the bottom liquid of 

30 the first distillation column is cooled nearby the receiving place 
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of the second distillation column, usually not more than the 
temperature of receiving place of the second distillation column 
plus 5°C, preferably not more than the temperature of receiving 
place of the second distillation column plus 3°C, and the most 
5 preferably the temperature of receiving place of the second 
distillation column to within - 5°C from the temperature of the 
receiving place, for instance in the case of 75°C at the receiving 
place of the second distillation column, the bottom liquid 
temperature being about 70°C to 75*^0, and then fed to the second 

10 distillation column. Cooling methods are not restricted but may 
be performed by means of conventional heat exchangers such as shell 
& tube, plate and spiral type or the like. The lower limit of 
cooling is not restricted but may be within -10°C from the receiving 
place of the second distillation column, preferably - 5°C therefrom, 

15 in view of heat energy for distilling the solution to be supplied. 
[0012] In the present invention, distillates including acetic 
acid, which is from the top of azeotropic dehydration distillation 
column being the first distillation column, can be cyclically used 
as an absorbing water for absorbing the aforementioned reaction 

20 gas as a crude aqueous acrylic acid solution, like the conventional 
two columns distillation. 

[0013] Now, the present invention will be described in detail 
referring to the accompanied drawings. The drawings show one 
embodiment of the present method but not restrict the present 

25 invention at all. Fig. 1 shows a summarized view of two columns 
distillation for highly separating and removing acetic acid from 
the crude aqueous acrylic acid solution in accordance with the 
present invention, in which 1 is a first distillation column, 2 
a second distillation column, 3 a cooler for the bottom liquid 

30 of the first distillation column, 4 a line to be fed to the first 
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distillation column^ 5 a supplying line for azeotropic agents to 
the second distillation column, 6 a bottom liquid of the first 
distillation column, 7 a supplying line to the second distillation 
column, 8 a purified acrylic acid, 9 an outlet line for water, 
5 and 10 an outlet line for acetic acid and azeotropic agents. 
[0014] Propylene and/or acroleine are subjected to gas phase 
catalytic oxidation with a molecular oxygen in the presence of 
steam using a solid catalyst. The resultant reaction gas is cooled 
and/or absorbed with water. The resulting crude aqueous acrylic 

TO acid solution is fed via a line 4 , water, acetic acid and azeotropic 
solvents fed via a line 5 to the first distillation column 1 wherein 
azeotropic distillation is performed in vacuum. From the top 
thereof, substantially all of water contained in the supplied 
solution, part of acetic acid and the solvent, as well as a slight 

15 amount of acrylic acid are distilled out. The solvent layer of 
the distillate is returned to the distillation column, and the 
water layer is discharged from the line 9 . The acetic acid distilled 
is entered into the water layer and then discharged. 
[0015] In the meantime, at the bottom thereof , a liquid containing 

20 acrylic acid, acetic acid and the azeotropic agent is produced. 
This bottom liquid is fed via the line 6 to the heat exchanger 
3. After cooling, the cooled is fed via the line 7 to the second 
distillation column 2 . The cooled temperature of the bottom liquid 
by means of the heat exchanger 3 is preferred to be less than the 

25 receiving place of the second distillation column, preferably the 
temperature of receiving place of the second distillation column 
to within - 5°C from the receiving place. If too cooled, it is 
necessary to increase the amount of reboiler steam for the second 
distillation column. The bottom liquid of the first distillation 

30 column supplied via the line 7 is distilled under a reduce pressure 
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while returning part of the distillate. From the top thereof^ 
substantially all of acetic acid and the solvent supplied into 
the second distillation column is distilled together with part 
of acrylic acid. On the other hand, from the bottom line of the 
5 second distillation column, a purified acrylic acid 8 almost free 
from acetic acid and the solvent can be produced. The acetic acid 
concentration in the purified acrylic acid in accordance with the 
present invention is usually less than 200 ppm. 

10 [0018] Example 1 

Separation and removal of acetic acid from a crude aqueous 
acrylic acid solution are performed in accordance with the flow 
sheet shown in Fig. 1. The crude aqueous acrylic acid solution 
was azeotropically dehydration distilled using toluene as the 

15 azeotropic agent in the first distillation column. As the bottom 
liquid of the first distillation column, an acrylic acid solution 
including 17 wt. % of toluene and 2 wt. % of acetic acid was obtained 
(temperature: 82°C). This acrylic acid solution was cooled to 
75°C, and then fed to the third stage (the inner temperature nearby 

20 the stage: 74''C) of theoretical plates (the total number of 
theoretical plates is 22) of the second distillation column. 
Vacuum distillation is performed at the top pressure 50 torr, and 
reflux ratio 3.7. The acetic acid concentration in the bottom 
liquid (purified acrylic acid) was found to be 113 ppm. 
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